Effects of streptozotocin-induced hyperglycemia on agonist-stimulated phosphatidylinositol turnover in rat aorta.
Altered vascular sensitivity and responsiveness has been previously described in various stages of experimental diabetes mellitus. Increases in membrane bound Ca2+ and intracellular calcium in diabetic aorta have been postulated to explain excitation-coupling dysfunction in diabetic vascular smooth muscle (VSM). Receptor-mediated phosphatidylinositol (PI) hydrolysis is known to activate VSM contraction; thus contractile changes in diabetic aorta could be functionally linked to abnormal PI turnover. To evaluate this possibility, parallel experiments were undertaken to study contractility and receptor-stimulated PI turnover with norepinephrine (NE), phenylephrine (PE), and serotonin (5-HT). At 7 and 28 days following injection of streptozotocin with production of the hyperglycemic state, aortas were harvested for contractile and PI turnover experiments. No differences in the contractile cumulative dose responses or receptor-mediated PI turnover were measured in the 7 day group. At 28 days, vascular supersensitivity and increased responsiveness were observed. PI hydrolysis in basal and agonist-stimulated aorta was, however, markedly decreased at 28 days. These findings suggest that mobilization and utilization of Ca2+ during contraction occur independently of receptor-stimulated PI hydrolysis in aorta from hyperglycemic rats. The duration of hyperglycemia also significantly effects contractility and PI turnover in rat aorta.